PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-1 04968 

(43)Date of publication of application : 10.04.2002 



(51)Int.CI. A61K 31/4725 

A61P 21/02 
A61P 27/02 
// C07D453/02 



(21 Application number : 2000-296464 (71)Applicant : SENJU PHARMACEUT CO LTD 

YAMANOUCHI PHARMACEUT CO 
LTD 

(22)Date of filing: 28.09.2000 (72)Inventor : KAWAMOTO YOKO 

WAKE M1CHINORI 



(54) ANTITONIC AGENT FOR CIUARY MUSCLE 

(57)Abstract: 

PROBLEM TO BE SOLVED; To obtain a new medicine 
selectively having antitonic actions on ciliary muscles. 
SOLUTION: This antitonic agent for the ciliary muscles 
comprises a quinuclidine derivative represented by the 
general formula (0 (wherein, symbols have the following 
meanings: ring A is an aryl group, a cycloalkyi group, a 
cycioalkenyi group or the like; X is a sinjgle bond or 
methylene group; R1 is a halogen atom, hydroxy group, a 
lower alkoxy group, carboxy group, a lower 
alkoxycarbonyl group, a lower acyi group, mercapto 
group or the like; R2 ts hydrogen, hydroxy group, a lower 
alkoxy group or a lower alkyl group; (I) is 0 or 1; (m) is 0 
or an integer of 1-3; and (n) is 1 or 1), a salt or a 
quaternary ammonium salt thereof. 
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* nu nuts * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



(The notation in a formula has following semantics.) 

A ring: ; — aryl group; — cycloalkyl radical; — cyclo alkenyl radical; — ; by which it is hetero aryl 
group; or 5 - 7 member saturation heterocycie radical; containing 1-4 hetero atoms which 
consist of an oxygen atom, a nitrogen atom, or a sulfur atom, and these rings may be permuted 
by the substituent of arbitration 
X: Single bond or methylene group; 

R1 : Halogen atom; Hydroxyhgroup; Lower alkoxy group; Carboxyl group; Low-grade alkoxy 
carbonyl group; Low-grade acyl group; Sulfhydryl group; Low-grade alkylthio group; Sulfonyl 
group; Low-grade alkyl sulfonyl group; Sulfinyl group; Low-grade alkyl sulfinyl group; Sulfonamide 
radical; low-grade aikane sulfonamide radical; — carbamoyl group; — thio carbamoyl group; — 
Monod or G low-grade alkyl carbamoyl group; — nitro group; — cyano group; — arnino-group; — 
Monod or G low-grade alkylamino radical; — methylene dioxy radical; — ethylene dioxy radical; - 
- or Low-grade alkyl group which may be permuted by a halogen atom, a hydroxyl group, the 
lower alkoxy group, the amino group, Monod, or the G low-grade alkylamino radical; 
R2:hydrogen; — hydroxyhgroup; — lower alkoxy group or low-grade alkyl group; 
i:0 or 1; 

Integer of m:0, or 1-3; 

n: — 1 or 2. Stress palliative of the ciliary muscle containing the quinuclidine derivative shown, 
its salt, or its quarternary ammonium salt. 

[Claim 2] The phenyl group by which A ring may be permuted by the halogen atom or the low- 
grade alky! group among the formula (1), a pyridyl radical, a thienyt group, a furil radical or a 
cyclohexyl radical, stress palliative of the ciliary muscle according to claim 1 0 and whose n 0 
and m are [ X ] 1 or 2 for single bond or a methylene group, and 1. 

[Claim 3] Stress palliative of the ciliary muscle according to claim 2 single bond and whose n*a 
phenyl group and X are 2 for the inside of a formula (I), and A ring. 

[Claim 4] An active principle is (1S, 3'R)-3'-quinuclidinyl. 1-phenyl - Stress palliative of the 
ciliary muscle according to claim 1 which is 1, 2, 3, and 4-tetrahydro-2-isoquinoline carboxyiate 
or its acid chloride. 

[Claim 5] Stress palliative of the ciliary muscle according to claim 4 whose active principle is 
succinate. 

[Claim 6] Stress palliative of the ciliary muscle of any one publication of claim 1-5 which is 
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CLAIMS 



[Claim(s5] 

[Claim 1] as an active principle — general formula (I): — [Formula 1] 




prevention and/ or the therapy agent or myopia. 

[Claim 7] Stress palliative of the ciliary muscle of any one publication of claim 1-5 which is 
prevention and/or the therapy agent of asthenopia. 

[Claim 8] Stress palliative of the ciliary muscle of any one publication of claim 1-5 which is 
glaucomatous prevention and/or a glaucomatous therapy agent. 



[Translation done.] 
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* NOTICES * 



JPO arid INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the stress palliative of the ciliary muscle 

containing a quinuclidine derivative, its salt, or its quarternary ammonium salt. 

[0002] 

[Description of the Prior Art] An iris sphincter, dilatator, and a ciliary muscle exist as a smooth 
muscle in an eye. Although ciliary muscles are muscles which manage accommodation, the role 
important also for an aqueous outflow is played simultaneously. Therefore, it is thought that 
easing fault tensions of a ciliary muscle takes effect for glaucomatous prevention and a 
glaucomatous therapy at myopia and an asthenopia pan so that it may state below. Myopia puts 
in an eye the condition that an epilogue and a long distance image can fade and have before a 
retina the seen concurrency beam of light which carried out incidence in an image. Although the 
eye-axis length theory which considers extension of the refraction theory and eye axis which 
consider the increment in lens refractive power as a main cause about generating of myopia as a 
main cause has recited, it is thought that both are actually related. Usually, an accommodation 
reaction (autofocus function) works on the occasion of a close work, and a ciliary muscle 
contracts. Consequently, the plicae-cillares section moves forward, it becomes small, the facies 
anterior lentis moves forward, the periphery which pars plicata form increases curvature, and 
lens refractive power increases it However, if too much close work continues, even if it stops a 
close work, the condition that contraction of a ciliary muscle continued will continue and myopia 
will occur. The increment in lens refractive power is based on sthenia of contraction of a ciliary 
muscle, or the failure of relaxation, and also the increment in a lens refractive index etc. is 
involving. Moreover, in weak degree myopia, it is thought that eye-axis extension is caused in 
relation to contraction of a ciliary muscle. That is, if fault stress of a ciliary muscle continues, it 
will become disuse atrophy gradually and the accommodation force will become weaker. A 
choroid shrinks simultaneously, and if it goes on further, a sclera and a retina will also come to 
shrink. Resistance decrease of these **** causes the escape of the posterior pole eye section 
which is not protected by the eye muscle, and is considered to invite extension of an eye axis. 
[0003] The various symptoms an object [ hurt / an eye ] cannot appear easily that an eye gets 
tired after the close work of long duration, like feeling dizzy and the head hurts are seen, and 
asthenopia puts the condition that these symptoms are not solved by rest, either. As a factor 
which starts asthenopia, although a station environment, psychological stress, etc., such as 
corpora! conditions, such as anisometropia and strabisrn, and too much VDT (VIDEO display 
terminal) activity, are mentioned, other **-symptoms accepted in common with these symptoms 
are the abnormalities of an accommodation function. Glaucoma is a disease which intraocular 
pressure rises unusually, causes the failure of a visual function, and has fear of loss of eyesight. 
Intraocular pressure is kept constant by circulation of aqueous humor, and contraction and 
relaxation of a ciliary muscle have played the role important for such aqueous circulation, 
relaxation of fault stress of a ciliary muscle — uvea - — since the aqueous outflow through a 
sclera is promoted, the intraocular pressure which increased may be reduced. 
[0004] As the prevention and the cure to such myopia, asthenopia, or glaucoma, it ss considered 
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to be meaningful to ease fault tensions of a ciliary muscle. The choline inhibitor of muscarine 
nature has a ciliary muscle detente operation, and ophthalmology application of atropine, 
homatropine, the tropicamide, etc. is carried out actually. Until now, cloning of five kinds (m1-m5) 
of muscarinic receptor genes is carried out, and they are classified into Ml, M2, and M3 acceptor 
in pharmacology (Gregor W. and et al.Eye 1999; 13:285-300). Although it is reported that al! 
subtypes exist in a Homo sapiens ciliary muscle (Gil.DW., 

et.al.Invest.Ophthalmoi,Vis.Sci.1997;38:1 434-1 442) In this, M3 acceptor mainly participates in 
ciliary muscle contraction (Pang IH.et al.J.Ocul.Pharmacol.1994;10:125-136). It is actually 
reported that M3 acceptor selective inhibitor controls contraction by the electrical stimulation of 
a cow ciliary muscle (Masuda H.et al.Gen.Pharmacol. 1998;30:579-584). By the Homo sapiens eye, 
M3 acceptor However, not only a ciliary muscle but a ciliary body epithelial cell, From what 
(Gupta N.et al. Ophthalmic Res.1994;26:207-213) is existed also in the iris, a trabeculum band, the 
epithelium anterius corneae, and the vortex lentis Effect on the intraocular pressure by the 
aqueous formation sthenia from aqueous outflow control and a ciliary process accompanying 
ciliary muscle contraction is made into the start. The miosis (GilDW, et al. same as the above) 
accompanying iris sphincter contraction, Muscarine M3, such as lacrimation acceleration 
(Nakamura M.et al.Curr.Eye Res.1997;16:614-619) from lachrymal gland The various work through 
an acceptor is assumed. Although the conventional muscarinic receptor inhibitors, such as the 
above-mentioned atropine, have the weak selectivity over the subtype of a muscarinic receptor 
and it is used as a mydriasis agent from the operation which loosens an iris sphincter, the actual 
condition is that it is not utiiizable for the purpose of the therapy of myopia or specific diseases, 
such as asthenopia or glaucoma. 

[0005] On the other hand, the quinuclidine derivative is indicated by the international disclosure 
description 96/No. 20194 and JP,10-7675,A as a compound which has muscarine M3 acceptor 
inhibitory action. However, these compounds are [ that it is only shown that it is useful as 
prevention of a urologic disease, a respiratory illness, or a digestive system disease and a 
therapy agent, and ], and are not indicated at all about the detente operation of & ciliary muscle. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the new remedy which 

has a detente operation of a ciliary muscle selectively. 

[0007] 

[Means for Solving the Problem] this invention persons completed a header and this invention 
for the stress palliative of the outstanding ciliary body being obtained by making a quinuclidine 
derivative into an active principle, as a result of inquiring wholeheartedly about the remedy which 
has a detente operation of a ciliary muscle in view of the above-mentioned conventional 
technique. That is, this invention is general formula (I): [0008] as an active principle. 
[Formula 2] 



(Rife 




(!) 



(The notation in a formula has following semantics.) 

A ring: — ary! group; — cycloalkyl radical; — cyclo alkenyl radical; — ; by which it is hetero aryl 
group; or 5 - 7 member saturation heterocycle radical; containing 1-4 hetero atoms which 
consist of an oxygen atom, a nitrogen atom, or a sulfur atom, and these rings may be permuted 
by the substituent of arbitration 
X: Single bond or methylene group; 

R1: Halogen atom; Hydroxyhgroup; Lower alkoxy group; Carboxyl group; Low-grade alkoxy 
carbonyl group; Low-grade acyl group; Sulfhydryl group; Low-grade. alkylthio group; Sulfonyl 
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group; Low-grade alkyl suifonyl group; Sulfinyl group; Low-grade alkyl sulfinyl group; Sulfonamide 
radical; low-grade alkane sulfonamide radical; — carbamoyl group; — thio carbamoyl group; — 
Monod or G low-grade alkyl carbamoyl group; — nitro group; — cyano group; — amino-group; — 
Monod or G low-grade alkylamino radical; — methylene dioxy radical; — ethylene dioxy radical; - 
- or Low-grade alkyl group which may be permuted by a halogen atom, a hydroxy! group, the 
lower alkoxy group, the amino group, Monod, or the G iow-grade alkylamino radical; 
R2:hydrogen; — hydroxyhgroup; — lower alkoxy group or low-grade alkyl group; 
1:0 or 1; 

Integer of m:0, or 1-3; 

n: — 1 or 2. The stress palliative of the ciliary muscle containing the quinuclidine derivative 

shown, its salt, or its quarternary ammonium salt is offered. 

[0009] 

[Embodiment of the Invention] It is as follows when the compound of the formula (I) which is the 
active principle of the stress palliative of the ciliary muscle of this invention is explained. Unless 
it refuses especially in the definition of the general formula of this description, the vocabulary 
"iow-grade" Becoming means the straight chain of 1-6 carbon numbers, or a branching-like 
chain. 

[0010] Therefore, as a low-grade alkyl group, the alkyl group of the shape of the shape of a 
straight chain of 1-6 carbon numbers and branching is meant. Specifically For example, a methyl 
group, an ethyl group, a propyl group, an isopropyl group, Butyl, an isobutyl radical, sec-butyl, 
tert-butyl, A pentyl radical, an isopentyl radical, a neopentyl radical, a tert-pentyl radical, 1- 
methylbutyl radical, 2-methylbutyl radical, 1, 2-dimethyl propyl group, A hexyl group, an iso hexyl 
group, 1 -methyl pentyl radical, 2-methyl pentyl radical, 3-methyl pentyl radical, 1, and 1 -dimethyl 
butyl, 1, 2-dimethyl butyl, 2 and 2-dimethyl butyl, 1, 3-dimethy! butyl, 2, 3-dimethyl butyl, 3 and 
3-dimethyl butyl, 1 -ethyl butyl, 2-ethyl butyl. 1 and 1, a 2-trimethyl propyl group, 1 and 2, a 2- 
trirnethyl propyl group, a 1-ethy 1-1 -methyl propyl radical, a 1~ethyl-2-methylpropyl radical, etc. 
are mentioned. The alkyl group of 1-4 has desirable carbon numbers, such as a methyl group, an 
ethyl group, a propyl group, an isopropyl group, and butyl, among these radicals, a methyl group 
and an ethyl group are more desirable, and a methyl group is still more desirable. 
[001 1] As a "lower alkoxy group", a methoxy group, an ethoxy radical, a propoxy group, an 
isopropoxy group, a butoxy radical, an iso butoxy radical, a sec-butoxy radical, a tert-butoxy 
radical, a pentyloxy (amyloxy) radical, an isopentyloxy radical, a tert-pentyloxy radical, a 
neopentyl oxy-radical, 2~methyi butoxy radical, 1, 2-dimethyl propoxy group, 1-ethy! propoxy 
group, a hexyloxy radical, etc. are mentioned, and it is a methoxy group preferably. 
[0012] As an "aryl group", it is desirable, and the aryl groups of 6-14 carbon numbers are a 
phenyl group, a tolyl group, a xylyl group, a biphenyl radical, a naphthyl group, an indenyl group, 
an anthryl radical, and a phenan tolyi group, are a phenyl group or a naphthyl group still more 
preferably, and, specifically, are phenyl groups especially preferably. As a "cycloalkyl radical", 
that whose carbon number is 3-8 pieces is mentioned, and they are specifically a cyclo propyl 
group, cyclo butyl, a cyclopentylic group, a cyclohexyl radical, a cycloheptyl radical, or a cyclo 
octyl radical. As a "cyclo alkenyl radical", that whose carbon number is 3-8 pieces is mentioned. 
Specifically 1 -cyclo propenyl radical, 2-cyclo propenyl radical, 1 -cyclo butenyl group, 2-cyclo 
butenyl group, 1 -cyclo pentenyl radical, 2-*cycio pentenyi radical, 3-cyclo pentenyl radical, 1- 
cyclohexenyl group, 2-cyclohexenyl group, 3-cyclohexenyl group, 1-cycioheptenyl group, 2~ 
cycloheptenyl group, 3-cycloheptenyl group, 4-cycioheptenyl group, 1 -cyclo octenyl group, It is 
2~cyclo octenyl group, 3-cyclo octenyl group, 4-cyclo octenyl group, 2, 4-cyclopentadienyl 
group, 2, 5-cyclohexa dieny! radical, 2, 4-cyclo hepta-dtenyl radical, 2, and 6-cyclo HEBUTA 
dtenyl radical etc. 

[0013] Specifically, a furil radical, a thtenyl group, a pyrrolyl radical, an imidazoiyl radical, a 
thiazolyl radical, a pyrazolyl radical, an iso thiazolyl radical, an isoxazolyl group, a pyridyl radical, a 
pyrimidinyl group, a pilus DAJINIRU radical, a pyrazinyi radical, a thoria ZORIRU radical, a 
tetrazolyl group, etc. are mentioned as "a hetero aryl group which includes an oxygen atom, a 
sulfur atom, or 1-4 nitrogen atoms." A furil radical, a thienyl group, a pyrroly! radical, an 
imidazoiyl radical, a thiazolyl radical, an iso thiazolyl radical, a pyridyl radical, a pyrimidinyl group, 
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a pyrazinyl radical, etc. are a furi! radical, a thienyl group, and a pyridyl radical desirable 
especially preferably among these radicals. As a "5 - 7 member saturation heterocycle radical", 
a pyrrolidinyl radical, an imidazolidiny! radical, a PIRAZORIJIN1RU radical, a piperidinyl radical, a 
piperazinyl radical, a mol HORINIRU radical, etc. are specifically mentioned. 
[0014] A "halogen atom" means a fluorine atom, a chlorine atom, a bromine atom, or an iodine 
atom. As a "low-grade alkoxy carbonyl group", a methoxycarbonyl group, An ethoxycarbonyl 
radical, a propoxy carbonyl group, an isopropoxycarbony! radical, A butoxycarbonyl radical, an iso 
butoxycarbonyl radical, a sec-butoxy carbonyl radical, A tert-butoxycarbonyl radical, a pentyloxy 
(amyloxy) carbonyl group, An isopentyloxy carbonyl group, a tert-pentyloxy carbonyl group, A 
neopentyl oxy-carbonyl group, 2~methyl butoxycarbonyl radical, 1, 2-dimethyl propoxy carbonyl 
group, 1 -ethyl propoxy carbonyl group, a hexyloxy carbonyl group, etc. are mentioned. 
[0015] As a "low-grade acy! group", a formyl group, ah acetyl group, a propionyl radical, a butyryi 
radical, a valeryl radical, a pivaioyi radical, etc. are mentioned. As a "low-grade alkylthio group", 
the radical permuted by the above-mentioned low-grade alkyl group in the hydrogen atom in a 
sulfhydryl group is meant, and a methytthio radical, an ethyl thio radical, a propyl thio radical, an 
isopropyl thio radical, a butyl thio radical, a pentyl thio radical, a hexyl thio radical, etc. are 
mentioned. 

[001 6] As a "low-grade alkyl sulfonyl group", a methyl sulfonyl group, an ethyl sulfonyl group, a 
propyl sulfonyl group, an isopropyl sulfonyl group, a butyl sulfonyl group, a pentyl sulfonyl group, a 
hexyl sulfonyl group, etc. are mentioned. As a "iow-grade alkyl sulfinyl group", a methyl sulfinyi 
group, an ethyl sulfinyl group, a propyl sulfinyl group, an isopropyl sulfinyl group, a butyl sulfinyl 
group, a pentyl sulfinyl group, a hexyl sulfinyl group, etc. are mentioned. As a "low-grade aikane 
sulfonamide radical", a methanesuifon amide group, an ethane sulfonamide radical, a propane 
sulfonamide radical, an isopropanal pan sulfonamide radical, a butane sulfonamide radical, a 
pentane sulfonamide radical, a hexane sulfonamide radical, etc. are mentioned. 
[0017] As "Monod or a G iow-grade alkyl carbamoyl group", 1-2 hydrogen atoms in a carbamoyl 
group mean the carbamoyl group permuted by the above-mentioned low-grade alkyl group, and a 
methyl carbamoyl group, an ethyl carbamoyl group, a propyl carbamoyl group, a dimethyl 
carbamoyl group, etc. are mentioned. As "Monod or a G iow-grade aikylamino radical", 1-2 
hydrogen atoms in the amino group mean the amino group permuted above "a low-grade alkyl 
group", and a methylamino radical, an ethylamino radical, a propylamine radical, a dimethylamino 
radical, a dietriylamino radical, a dipropylaminb radical, etc. are mentioned. 
[0018] Each ring of the "ary! group" of A ring, a "cycloalkyl radical", a "cyclo alkenyl radical", 
"the hetero aryl group containing 1-4 hetero atoms which consist of an oxygen atom, a nitrogen 
atom, or a sulfur atom", or "5 - 7 member saturation heterocycle radical" may be permuted by 
the substituent of arbitration, and the number of a substituent may not be limited to one but may 
be plurality. Although any are sufficient as long as the substituent of arbitration is a radical 
replaceable to these rings here, preferably A halogen atom, a hydroxyl group, a lower alkoxy 
group, a carboxyl group, a low-grade alkoxy carbonyl group, A low-grade acyl group, a sulfhydryl 
group, a low-grade alkylthio group, a sulfonyl group, A low-grade alkyl sulfonyl group, a sulfinyl 
group, a low-grade alkyl sulfinyl group, A sulfonamide radical, a low-grade aikane sulfonamide 
radical, a carbamoyl group, A thio carbamoyl group, Monod, or a G low-grade alkyl carbamoyl 
group, A nitro group, a cyano group, the amino group, Monod or a G low-grade aikylamino radical, 
a methylene dioxy radical, an ethylene dioxy radical, Or the low-grade alkyl group which may be 
permuted by a halogen atom, a hydroxyl group, the lower alkoxy group, the amino group, Monod, 
or the G low-grade aikylamino radical, ********** — desirable — a halogen atom, a low-grade 
alkyl group, and a hydroxyl group — a lower alkoxy group, a nitro group, a cyano group, the amino 
group, monochrome, or a Jl low-grade aikylamino radical mentions — having — further — 
desirable — a halogen atom, a low-grade alkyl group, a hydroxyl group, or a lower alkoxy group - 
- a halogen atom and a low-grade alkyl group are mentioned especially. 

[0019] The compound shown by the formula (I) which is the active principle of this invention has 
the desirable compound which R2 set permuted by the 4th place of a 1, 2, 3, and 4-tetrahydro- 
2-isoquinoline ring, when n is 2. Moreover, the compound 0 and whose n 0 and m are [ the 
phenyl group by which A ring may be permuted by the halogen atom or the low-grade alkyl group, 
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a pyridyl radical a thienyl group, a furil radical or a cyclohexyl radical, and X ] 1 or 2 for single 
bond or a methylene group, and ! is desirable among a formula (!), and especially the compound 
single bond and whose n a phenyl group and X are 2 for A ring is desirable among a formula (I). 
For example, 3-quinuclidinyl 1 -phenyl - 1, 2, 3, 4-tetrahydro-2Hsoquirsoiine carboxylate, 3~ 
qusnuclidinyl 1 —(4— pyridyl)— 1 , 2 and 3, 4-tetrahydro-2-isoquinolsne carboxylate, 3-quinuclidinyl 1, 
2, 3, 4-tetrahydro-1-(2-thienyl)-2-isoquinoline carboxylate, 3-quinuclidinyl 1, 2, 3, 4-tetrahydro- 
1-(3-thienyl)-2-isoquino!ine carboxylate, 3-quinuclidinyl 1-(2~furil)-1, 2 and 3, 4-tetrahydro~2- 
isoquinoline carboxylate, 3-quinuclidinyl 1-(4-chloropheny!)-1, 2 and 3, 4-tetrahydro-2- 
isoquinolme carboxylate, 3-quinuclidinyl 1-{4-fluoro phenyl)-"!, 2 and 3, 4~tetrahydro-2- 
isoquinoline carboxylate, 3-quinuclidinyl 1-(4-tolyl)-1, 2 and 3, 4-tetrahydro-2-isoquinolirse 
carboxylate, 3-quinuclidinyl 1 -cyclohexyl - 1, 2, 3, 4-tetrahydro~2-isoquino!ine carboxylate, 3- 
quinuclidinyl 1 -(3— furil)— 1 , 2 and 3, 4-tetrahydro- 2-isoquinoline carboxylate, 3-quinuclidinyl 4- 
hydroxy-1 -phenyl - The compound which consists of 1, 2, 3, 4-tetrahydro-2-isoquinoline 
carboxylate, these geometrical isomers, and these optical isomers is mentioned. In this, it is 3- 
quinuclidinyl. 1 -phenyl - 1, 2, 3, and 4-tetrahydro-2-isoquinoline carboxylate is more desirable, 
and it is CIS, 3'R)-3'-quinuclidinyl. 1 -phenyl - 1, 2, 3, and 4-tetrahydro-2-isoq.uinoline 
carboxylate is the most desirable. 

[0020] although the compound shown by the formula (I) of this invention has a quinuclidinyl 
radical, the nitrogen atom of a quinuclidinyl radical may be oxide-ized — it may carry out (l= 1) 
or quaternary ammonium salt may be formed. When quaternary ammonium salt is formed, a 
low-grade alkyl group and low-grade alkenyl radical, a low-grade alkynyl group, etc. are 
specifically mentioned as a radical combined with a nitrogen atom. A "low-grade alkenyl radical" 
is an alkenyl radical of the shape of the straight chain whose carbon number is 2-6 pieces, or 
branching, and a vinyl group, a propenyl radical, a butenyl group, a methyl propenyl radical, a 
dimethyl vinyl group, a pentenyl radical, a methyl butenyl group, a dimethyl propenyl radical, an 
ethyl propenyl radical, a hexenyl radical, a dimethyl butenyl group, a methyl pentenyl radical, etc. 
are specifically mentioned. A pro BEN1RU radical is desirable among these radicals. A "low-grade 
alkynyl group" is an alkynyl group of the shape of the straight chain whose carbon number is 2-6 
pieces, or and an ethynyl group, a propynyl radical, a butynyl radical, a methyl propynyl 
radical, a cutting-pliers nil radical, a methyl butynyl radical, a hexynil group, etc. are specifically 
mentioned. The alkynyl group of 2-3 has desirable carbon numbers, such as an ethynyl group and 
a propynyl radical, among these radicals. As an anion of quaternary ammonium salt, the ion of a 
halogen atom, triflate, tosylate, the mesylate, etc, are mentioned, and especially, although it is 
desirable, the ion, i.e., the halogenide ion, of a halogen atom Cfor example, chloride ion, bromide 
ion, iodide ion, triiodide ion, etc.), it is not restricted to these. The anion of amino acid, such as 
carboxylate, such as inorganic anions, such as nitrate ion, sulfate ion, phosphoric-acid ion, and 
carbonate ion, a FORU mate (MCOO-), acetate (CH3COO-), propionate, an OKiSA rate, and 
malonate, and glutamic acid, etc. is further mentioned as other anions. With halogenide ion, 
bromide ion or iodide ion is desirable. In addition, an anion is convertible for a desirable anion 
suitably with the usual ion exchange reaction. 

[0021] Since the compound shown by the formula (1) of this invention has an asymmetric carbon 
atom, the optical isomer based on this exists. Otherwise, this invention has some in which a 
structural isomer and a tautomer exist, and includes the thing or mixture with which these 
isomers, such as a diastereomer and an enantiomer, were separated. There are some which can 
form an acid and a salt besides the quaternary ammonium salt of said quinuclidinyl radical in the 
compound shown by the formula (I) of this invention. As this salt, an acid addition salt with 
organic acids, such as mineral acids, such as a hydrochloric acid, a hydrobromic acid, a 
hydroiodic acid, a sulfuric acid, a nitric acid, and a phosphoric acid, a formic acid and an acetic 
acid, a propionic acid, oxalic acid, a malonic acid, a succinic actd, a fumaric acid, a maleic acid,_ a 
lactic acid, a malic acid, a citric acid, a tataric acid, carbonic acid, a picric acid, methansuifonic 
acid, ethane sulfonic acid, and glutamic acid, can be mentioned. Among these, especially 
succinate is desirable. Futhermore, the compound shown by the formula (I) of this invention also 
contains all the matter of solvates, such as a hydrate and ethanol, or a crystal polymorphism. 
[0022] The compound shown by the formula (I) of this invention can be manufactured by applying 
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the well-known various manufacture approaches in the field concerned, and can be especially 
manufactured with the application of the approach of a publication to the international disclosure 
description 96/No. 20194 ancUP.i 0-7675 A 

[0023] The quinuclidine derivative shown by the formula 0) of this invention, its salt, or its 
quarternary ammonium salt has muscarine M3 acceptor inhibitory action, and the stress palliative 
of the ciliary muscle which comes to contain this compound as an active principle can be used 
as prevention and/or the therapy agent of myopia, asthenopia, or glaucoma, a well-known 
pharmaceutical preparation technique which prevention and/or the therapy agent of this 
invention unite with the support or the excipient permitted by request on a remedy, and mixes a 
desired component and dissolves — following — the very thing — it can prepare to well-known 
dosage forms. Although prevention of the disease based on a detente operation of the ciliary 
muscle in this invention and a curative effect are useful at eye partial administration, 
effectiveness can expect internal use, injection, etc. also by whole body administration. 
[0024] For eye partial administration, it can consider as aquosity ophthalmic solutions, such as 
aquosity suspension eye lotions, viscous eye lotions, gel, a water solution, and an emulsion. 
Moreover, you may be the gestalt which considers as powders, a granule, or a tablet, carries out 
suspension or the dissolution with purified water etc. in an activity, and is used. Furthermore, it 
can aiso consider as nonaqueous nature ophthalmic solutions, such as eye suspension and 
ophthalmic ointments, and durability thru/or sustained-release ophthalmic solutions, ophthalmic 
solutions — usually — pH 3-8 — desirable — pH 4-7 and osmotic pressure — it adjusts to 260 

- 320mOsm extent preferably 230 to 450 mOsm. 

[0025] By request, paraben (methylparaben, propylparaben, etc.) reversed soap (a benzalkonium 
chloride, benzethonium chloride, and chlorhexidine glyconate — ) alcoholic derivatives 
(chlorobutanol — ), such as cetylpyridinium chloride organic acids, such as phenethyl alcohol and 
benzyl alcohol, and the salts (sodium dehydroacetate — ) of those phenols (a PARAKURORU 
methoxy phenol — ), such as a sorbic acid or its salts organic mercury compounds (a thimerosal 
and phenylmercuric acetate — ), such as PARAKURORU metacresol nitro MEZORU etc. — etc. 

— preservative; — a sodium chloride and a sorbitol — Isotonizing agents, such as a tnannitol 
and a glycerol; A hydrochloric acid, an acetic acid, a sodium hydroxide, pH regulator [, such as a 
phosphoric acid, ]; — phosphate (disodium hydrogenphosphate and a sodium 
dihydrogenphosphate — ) Boric acids, such as potassium phosphate and a potassium 
dihydrogenphosphate, and the salt of those (borax etc.), buffer; chelating agents (disodium 
edetate — ), such as citrate, acetate (sodium acetate, ammonium acetate, etc.), and amino acid 
salts (glutamic acid etc.) stabilizing agent; polyhydric alcohol (a glycerol — ), such as a citric acid 
and its salt, and antioxidants (a sulfurous acid, its salt, etc.) Saccharides, such as macro gall (a 
sorbitol, a mannitol, cane sugar, etc.), celluloses (methyl cellulose and carboxymethylceliulose 
sodium ■ — ) Thickeners, such as synthetic high polymers, such as hydroxypropyl methylceHuiose, 
(polyvinyl alcohol, a polyvinyl pyrrolidone, carboxyvinyl polymer, etc.); an additive like suspending 
agents, such as a surfactant besides the above-mentioned thickener, may be added. As a 
surface active agent, amphoteric surface active agents, such as anionic surfactants, such as 
cationic surfactants, such as nonionic surface active agents, such as polysorbate and 
polyoxyethylene hydrogenated castor oil, and quarternary ammonium salt, and alkyl sulfate, and 
lecithin, are mentioned. Moreover, vaseline, lanolin, Plastibase, etc. can be used as a basis of an 
eye ointment. 

[0026] By request, prevention or the therapy agent of this invention may be added to the 
compound shown by the formula (1), and may add or use together one or more sorts of drug 
effect agents of further others, although it is not what is limited especially — adult's case — 
usually — the compound of a formula (I) — 0.001-10 — 1-3 drops of desired effectiveness is 
preferably acquired as ophthalmic solutions of 0.05 - 5 w/v% of concentration w/v% the count 
drop of one, and by applying eyewash about 1 to 8 times per day. Although an example and the 
example of a trial are given to below and this invention is explained to it in detail, these are mere 
instantiation and this invention is not limited to these, 
[0027] 

[Example] ~3'~quinuclidinyl which is a quinuclidine derivative below (1S, 3'R) 1-phenyl - The 
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example of pharmaceutical preparation using 1, 2, 3, and 4-tetrahydro-2-isoqumo|ine carboxylate 

succinate (compound A is called hereafter) is shown. 

[0028] 

Example 1 Ophthalmic solutions Compound A 3.0g Phosphoric-acid 1 hydrogen sodium and 12 
hydrate 0.1 g Sodium chloride 0.9g Hydrochloric acid Optimum dose (pH 7.0) 
Benzalkonium chloride 0.005g Purified water *+ Compound A and a sodium chloride were added 
and melted to 100mL purified water abbreviation 80mL, the benzalkonium chloride, phosphoric- 
acid 1 hydrogen sodium and 12 hydrate, and the hydrochloric acid were added, and pH was 
adjusted to 7.0. Purified water was added, it was referred to as whole-quantity 100mL, and 
ophthalmic solutions were prepared. 
[0029] 

Example 2 Ophthalmic solutions Compound A 0.1 g Phosphoric-acid 1 hydrogen sodium and 12 
hydrate 0.1 g Concentrated glycerin 2.6g Hydrochloric acid Optimum dose (pH 5.0) 
Methylparaben 0.01 4g Propylparaben 0.026g Purified water ** After adding and melting 
compound A and concentrated glycerin to 100mL purified water abbreviation 80mL and adding 
phosphoric-acid 1 hydrogen sodium and 12 hydrate, the methylparaben, and propylparaben, the 
hydrochloric acid was added and pH was adjusted to 5.0. Purified water was added, it was 
referred to as whole-quantity tOOmL, and ophthalmic solutions were prepared. 
[0030] 

Example 3 Ophthalmic solutions Compound A 3.0g Sodium acetate 0.05g Hydrochloric acid 
Optimum dose (pH 5.0) 

The hydroxypropyl methylcellulose 0.1g A sodium chloride 0.9g A benzalkonium chloride 0.005g 
Purified water ** After warming the hydroxypropyl methylcellulose to 100ml_ purified water 
abbreviation 80ml_ and distributing it, it cooled and melted to the room temperature. Compound 
A, a sodium chloride, sodium acetate, and a benzalkonium chloride were added and melted in this 
solution, the hydrochloric acid was added, and pH was adjusted to 5.0. Purified water was added, 
it was referred to as whole-quantity 1 0OmL, and ophthalmic solutions were prepared. 
[0031] Example 1 of a trial Operation test-method 1. to carbachol contraction of a rabbit ciliary 
muscle The male white rabbit with an activity animal weight of about 2kg was used. 

2. The carbachol (a carbamylcholine chloride, sigma) which are trial drug compound A (lot no. 
K9059905) and un-aiternative muscarinic receptor -agonist was used. Compound A and carbachol 
carried out dissolution preparation of the concentration liquid at distilled water, and used it for 
the experiment. 

3. After pouring in Nembutal of an excessive amount, and euthanizing it from a lug vein to a test 
procedure white rabbit, the eyeball was extracted and the ciliary muscle sample of two to 3 mm 
width of face and four to 5 mm die length was created in the direction of a radial. It hung in 
Magnus tubing which filled the Krebs-Henseieit liquid (118mM NaCi, 4.7mM KCI, 1.2mM CaCI2, 
1.2mM KH2P04, 1.2mM MgS04, 25mM NaHC03, a 11.5mM glucose, 37 degrees C, pH7.4) which 
carried put aeration of the mixed gas of 95%02~5%C02 for the sample, and equilibrated under 
the resting tension of 50 to 80 mg. Tension change was recorded on the recorder through a 
transducer and amplifier isometric. For contraction medicine, the operation over the dosage 
reaction of the initial contraction (phasic contraction) which breaks out promptly by carbachol, 
and the operation over the tonic contraction (tonic contraction) which follows initial contraction 
were considered using carbachol. After the effectiveness of a drug over initial contraction 
repeating the contraction reaction which adds more cumulatively than low concentration 
carbachol (1 0-7M~3x1 0~4M), and is produced on a concentration dependence target and 
checking repeatability, Compound A (10-8M-10-4M) was added to carbachol application 5 quota 
more cumulatively than low concentration, and asking for the rate when making the maximum 
contraction high of 3x1Q-4M carbachol into 100% estimated. Moreover, asking for a rate 
contraction high [ when causing contraction by 10-4M carbachol to tonic contraction, making the 
contraction high at the time of tension being stabilized into 100%, and applying more cumulatively 
than low concentration compound A (10-8M-10-4M) ] estimated. 

[0032] The result of having investigated the effect of the compound A to the carbachol initial 
contraction in a test-result rabbit ciliary muscle was shown in drawing I . The carbachol 
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concentration to which the axis of abscissa added contraction when an axis of ordinate makes 
100% the contraction high produced by 3x10-4M carbachol is shown. Each value is expressed 
with an average ** standard error (n= 5). Contracting the rabbit ciliary muscle on the 
concentration dependence target by 10-7M - 3x10-4M carbachol, compound A controlled this 
contraction intentionally by the concentration beyond 10-6M (both-sides paired-t-test to a 
control group, *;p<0.05, **;p<0.01). Compound A controlled carbachol contraction nearly 
thoroughly in 10-4M, and after washing maintained this effectiveness. In addition, compound A 
did not affect resting tension. The result of having investigated the effect of the compound A to 
the carbachol prolonged contraction in a rabbit ciliary muscle was shown in drawing 2 . An axis of 
abscissa shows the addition concentration of compound A for contraction when an axis of 
ordinate makes 100% the contraction high produced by 10-4M carbachol. Each value is 
expressed with an average ** standard error (n- 5). Compound A controlled the tonic 
contraction by carbachol intentionally by the concentration beyond 10-5M (both-sides Student's 
t-test, **p<0.01). From the above result, it became clear to control the ciliary muscle 
contraction by carbachol, and compound A was able to consider possibility of easing tensions of 
the ciliary muscle by parasympathetic nerve stimulus. 

[0033] Example 2 of a trial Effect test-method 1. exerted on a rabbit pupil diameter The male 
white rabbit with an activity animal weight of about 2kg was used. 

2. The trial drug compound A solution was prepared so that it might become 0.03 and 0.1% using 
the basis shown below, and it was used for the trial. 

(Basis formula) 

Sodium dihydrogen phosphate and 2 hydrate 0.1 g Sodium chloride 0.9g Hydrochloric acid 
Optimum dose (pH 7) 

Purified water As contrast of all 1Q0mL mydriasis agents, Mydrin-P (the Santan Pharmaceutical 
trademark, 0.5% tropicamide, and 0.5% phenylephrine hydrochloride content) was used. 

3. Test procedure 1 instillation administration : eyewash was applied once 3 times with one time 
interval every [ lOOmicro / L ] in 0.1 or 0.03% of compound A solution to the one eye of each 
animal using the micropipette. Moreover, eyewash was applied once in Mydrin-P and SOmicroLto 
the one eye of another animal. 

2) pupil diameter measurement: — instillation initiation before and a compound A solution 
instillation group — the 1st instillation 30 and 60 and 150 minutes — moreover, the Mydrin-P 
instillation group used digital slide calipers after [ 5, 15, 25, 40, 55, 70, and 85,115 ] instillation 
and in 145 minutes, and measured the pupil diameter at them. 

[0034] The effect affect a test result 0.03 and the pupil diameter of 0.1% compound A solution 
instillation was shown in drawing 3 . An axis of ordinate shows a pupil diameter and an axis of 
abscissa shows the time amount progress from the time of instillation initiation. Each value is 
expressed with an average ** standard error (n= 3). The pupil diameter initial value before 
instillation initiation of 0.03% and 0.1% compound A instillation group, and the Mydrin-P instillation 
group was 5.26 and 5.19 or 6.08mm respectively. After [ 30 and 60 ] the 1st instillation of 0.1% of 
compound A instillation group and the pupil diameter for 150 minutes were 5.69, 5.86, and 
5.99mm, respectively. After [ 30 and 60 ] the 1st instillation of 0.03% compound A instillation 
group and the pupil diameter for 150 minutes are 5.84, 5.72, and 6.26mm, respectively, and 
dilation of a pupil had both groups slightly. On the other hand, after [ 5, 1 5, 25, 40, 55, 70, and 
85,115 ] instillation of the Mydrin-P instillation group and the pupil diameter for 145 minutes 
were 7.58, 8.1 7, 8.45, 8.84, 8.92, 8.93, 9.00, 9.08, and 8.85mm, respectively, compared with the 
compound A instillation group, Tsuguaki Mydrin-P instillation group in 1 -time. instillation 
mydriasis was accepted, and mydriasis was maintained till after [ instillation ] 145 minutes. From 
the above result, the mydriatic action of compound A was small and loosening a ciliary muscle 
selectively was shown. 
[0035] 

[Effect of the Invention] According to this invention, the stress palliative of a ciliary muscle 
which has a detente operation of a ciliary muscle selectively Is obtained by using the quinuclidine 
derivative shown by the formula (I) as an active principle. 
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* NOTICES * 

JPO and 1NP1T are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Draw i ng 1] The effect of the compound A to the carbachol initial contraction in' the rabbit ciliary 
muscle in the example 1 of a trial is shown. 

[Draw ing 2] The effect of the compound A to the carbachol prolonged contraction in the rabbit 
ciliary muscle in the example 1 of a trial is shown. 

[Drawing 3] The effect of the compound A exerted on the rabbit pupil diameter in the example 2 
of a trial is shown. 
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* NOTICES * 

JPQ and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Draw ing 1] 
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x;US, 2-^^d-s7tx;I/S, 3—7^D^7rx 
;t/g, 4 -v'^u-'NTT-xjt'g, l -i'^Pt^T-;!' 
g, 2-i/i'Dt^f-;H, 3-i/^nt^rx;V 50 



#12 0 0 2-1049 6 8 
6 

g, 2, 4-i^O-^y^y 

x-;«, 2, 5-^nM^xx/l/g, 2, 4- 
2, 6-5/*n'V7*57xx 

.[0013], rK*M?, HftH?&l<fiSig!I?£ 

i - 4 jg&st s^r nru -^sj t ixmmc 
it, 7'jAfi, fi-iH, 'trnu;n, -r5^y;;v 

-<y*-9-yy/vg, try^g, tfys-yx^g, tiy 

WJ-Aik hV77Vm, rhy 7 

& 4 v f - 7 7 v m, , tr y s?/vs, v; y ? 
fxx;n, tru^s-fffes. r5-7Mtsa'N 

y»;s?x;PS, If^yy^x;^ ^^y^7x;VS, 

[0014] rnayvjg^j kit, y^m^ m 

7;V3^>*;^x;VSj tLTfi^ ^h*S/*/l/*- 

7u^'7A;V^x^ 
-<y7n*^^*;V^x;l/S, 7f*^*;V^x;l/ 
'fy7'h*'^A;l/#x^S 4 s e c to 
tert -7b^i/*;V#x;Vai, 

vr^m^y) %m=.m, ^v<yfjw 

*£/;&;V^x;Vi v tert — 

h*i/%)V$~fr&, l, 2~~7^?;V7n^4 1 ^*;l' 
#x;l/g, l -xf ;1/7d^^^*;V#x;PS, 

[0 0 15] r®Rrs/;v& turn *;i/5^at 
7-t^;VS, 7ntr^x;VS, r^U;VS» /^UUA' 

Sj ttm ^;VA7*hS*o*SS?*iJEfilR7 
)Vf*M, 7a^)V=rtS, ■<V'7u\ZA&*& 7t 

[0 0 16] n5ft7**/t/X;l'*x;Hj t LTti, 

;l/*x;l/S s ^y7nlf;VX;V*x;VS, 7^;VX;V* 
xjl^S, ;V7;V*x;P», a^->;vt,^^x;H 
*f*«|ttf6*l*. rffii7;V^7;V7^r:;VSj tl 
TB, ^^;I/X;l/7^x;l/S, i?;V7Jl/7^x;l^| l 
70^X^7 -fX;VS, -<y7ntf;^7l/7-i , x;V 
7f;l'X;U7-fx;VS s '<yf-;VXA'7-f x;PS, 

^^i/;VX;V7-fx;VS^^tf&n^ 0 rffi&7iva 
yx;i/*>75 K*j t LTfi, >s^ya^*>75 K 
S, x^yX;!/*y75FS, 7nA>^;l/*>7S F 



(5) 

7 

S, WTwtywv&yrs. 7£yx/v#y7 
3F«, ^y^y^Morsi**, *vMJ-yx>i/*y 

73F§g*)W6*i5 0 

[0017] r^/-feL<i±i?-^r;^^;i/^ 

sy«j turn 7sya*o**R?i~2«tf± io 
ib \mcrmmi mmshtc7s.ymmu 

tf-iW^yg, 7a£/V75/Ss 
yyf;V73y& ^xf;l/75/S, yVntf/V73 

ygsawsns. 

[0 0.1 8) a^o r7U-;Hj , r*>*a7;Mr* 
Sj , rs/^o7;V^-;i/Sj , riiiif, g^s? - 

t < fcas^rufflR^ l ~ 4 fflStt 

S^rn7U-;l/Sj , SfeWu r5~7MM]^rn 

<, B«S®ffllR(± lot 18^4 til*, *a«rt?£oT 20 
yJS?> 7kflft& {gSST^n^S, *;l/t^y;VSs 

ffi«7Ji/34s/*;v*-;i/a, mrvm, 

fSx 1gsi7;l/*;l/^4-Ss *>l/*x/Wk WRrn* 

-fx;l/& *;l/*>75 ffi«K7/l/*yx;V*y7 

fe L < ti^-flaft7;l/*^*;l// - Fng, 
sovs. 73 y& ^y~feL<«v ? -(s^7;i/*^ 30 

73 y§, **l/>5>t*5/*. xf-uy-y**yS, 
SfcB, ^n^y[|e\ *S2k fSlS7^n^^ 7 
5 / S, & C < tity - 1, L < « v ! -faiS7;^;i/7 5 

y STfB»?tiT^ t 1 a ^mriv^m, awe 

ft, Jff*L<tt, ^d^yji^ ffi»7;i'*/H£, ?K» 
S, {S«7>lo*5>S, ~hnS> ^>7/S, 73/ 

^yfeL<ti^filR7;v*;i'75ys*W5n, . 
MtdffSUtinnyyjR?, ffiiS7;I/*/Vg, *ggg 
£L<«ffift7;l/a*-yS, SE^nyyjg?, ffi&7 
;l/*^S*W6n5o' 40 

[ooi9] *^o»^t*s«^ (0 t-^n 

Sfc^tHi, ntf2©i£, R«Stfl, 2, 3, 4- 
r h v t Kn- 2 — f y*y 'J yfflo 4 {fcfcSRLfcfc 

^mmh^\ s?e, a (i) ^ A^Atiy^i 

L <m£S7;l/*;VB7S3^ftT^Tt>J:^7x 
x;VS, tf'J^VVfi, ?xx;Vg, 7 U^SSfc&yy? 

CI) Al^7x~;H, XtfUHffr n^2T*$ 



1$M2 0 0 2--1 0 4 9 6 8 

8 

l-7xX;V-l, 2, 3, 4-f>?KFn-2- 
-TV^y U >iJiW->b" h , 3 -*5? ? V i?x;V 
l - - 1, 2, 3, 4-rF5tFn 

- 2 ->r y u y * jm?**- u- f > 3 * u s? 

x;l/ l, 2, 3, 4-rh7tFn-i- (z-f-x - 
x/l/} - 2 y*y y y*;l/4-°^>b- h 3 
$nj5?x;!/ 1, 2, 3, 4~Tb7t Fn- 1 - (3 

-fxz;i>) -2—Ty^yyy*;M^yu-F, 3 

-+5^y^x;V 1- (2-7.y;l') -1, 2, 3, 

4 -r F^ t Kn- 2 ->fy*y y 

F> 3-^7^yy"x;l/ l- (4-#tm7xx;l/) 

-l, 2, 3, 4-?h?fcKn-2--fy*yyy* 

M+->Wf, 3-^5?^yy"x;l/ 1- (4-77V- 
tD7x-/V)-l, 2, 3, 4-TF9HFn-2- 

■Yy+y y y*;v#*^u- 3 ^ y s^x* 

1- (4-hU;W -l, 2, 3, 4-Th5kFn- 

2 - ^rv^y y y*Mt^-K 3 ^ y s?x 
;V i-y^n^y;V-i, 2, 3, 4-^V5KK 
n - 2 -- f y *y 0 y*)v^y w k 3 - ^ y 

if^;V l-(3— 7U;W-1, 2. 3, 4-7 L F5 

^US?x>U 4-fcFB*5'-l-7xx;l/-l I 2, 
3 , 4 -r F 5 1 Kn- 2 V y^^M^yU 

&a*fc**flws>iu. 3 * y y*x 

;P l-7xx;l/.-l ( 2, 3, 4-fF7kFn-2 

-i'y*yyy*;v^yi/-F!t) ,i ! J:D^SL<, (i 

S, 3' R) - 3' -^5^y~yx;V l-7xx;V- 

l, 2, 3, 4-t h7t Fo-2-^y^y y y*jv 

[0 0 2 0] *>m<D% (0 TVT^n§lt^tlfi*7 

^ >j /i/S^fr s*v * * y yx;v«©g*s^ 
a^yF^nr^Tfei^ (1 = 1) u S'ftBB 

jR7y j Bx^Aa*^LTV^Tfci^ 6 H^7y*- 

mm 2 ~ e mmmmfim<D7b>r-mT' 
mmtm~m, yu^-m, Trx/i/ 

;Wfc ^^;I/7r-;VS, -yyf ;V7n^-;VS, x^ 
;1/7p^x;]/S, / N*-feX;VS s g L ;b77-;l'S, 
^^;^yrx;vSf^Ptfert$ D <:nScDS©5 
* % •7u«^fc&m&U<\ r«7;V^x;VSj 

fl^S^Z - 6 S©«§I«fci4^$tt£)7/l^x/V 
ST-SD, ^Wactix^x^S, 7ot;^;VS, 77- 
x;is. yf-;V7nYx;l/S, ^>f--;Vl, y^;l/7 

x^xjus, fu^mmmwiff z~3(o 



8 

VfcUTtt, An-y>JR?<D^*>, HJ7U-K h 

x y>i^tx »*^iffl»tx 7* 

CHC0 0-) , 7fcr-*h (CH 3 COO 
-) , 7n\£*Jt>-K *Wlr-K vn*-h?f© 
*;U*^Ix-b, 7;W5>lHM)73y»©tt>f:*- 10 
Xf^B^f&ftSo Aoyvft*-f*v^ii, gib 

Bf-f * Vfc^ST? t § t OTP* § 0 

[002 1] xmoa. (i) -ps^ns^^ttti, * 

(I) T^nSfk^ftfcli, luI5*55 20 

cife®^ m mm, yuvtym, p^m, 
>s&, 77*1 vw>i Mt y^J 

& *x>|^ ffil, ftfe e*y>8, 

^5>WM)*«ik 

*W6ff»£U\ (I) Tfjj^ft 

Sft^tttoJtfcBl, x£/-/^©?§MMJ|^ 30 

[0022] (i) T»^sns{b**fi, i 

sit^ta^, ftkwmmmmQ &/z o 1 

9 4^ ^0W*W 1 0-7 6 7 5^fc|B«cr)^^a 
[0 0 2 3] (I) 1?a?*ti5*?^yy> 

* y y m 3 gmmmmmi, c ©{b£iM« 
femmmmm?mT>%,%b\ mum, m 

[0 0 2 4] B8S3rS#fflKti, tKMSjsM, Stt 

mm, ?m, mm, mmEmmmmttz so 



#Fi 2 0 0 2 - 1 0 4 9 6 8 

10 

U ffifflt^ft o T»»*ft i?T?fflifflS ftliiSffPft H L 

ft*Si& £©#7j<MiM^ &H'ftft^ MfcBt&Si® 
fflfctscfcfe'ets. mMit, If, pH3~8, 

£?3:L<JipH4~7, ?llff2 3 0~4 5 0m0s. 
nu #£L<£i2 6 0-3 2 OraO smggfclSS? 

[0 0 2 5] jffillcJ:!?, ;^>if 0^;W^ 
y, 7o&W^-Cy£if) , IttEtt® (ffift^if 
;l>nx7A, M:^>*:f~7A, Wnvl^wl^ 
M^/^yXr^Aftt") , 7;Vn-;V 

y^7;i/3-MO , (ft 

FoR»tF'j7A, v^ymtrdt^<Dim^ 

BfK7xx;Wm xbn^^/wV^a 

;k ^u-feyyft^o^t»j;m mm, mitt 
h y 7 l, y y^opHiisu ; y yssig (>; y®?j< 
^r^fy^A, y>»_7j<itby7A, uvBbk* 

=*y7A, U>^~7j<**y7AJ§r£) , *r>»»J: 

tf^os (d->7#*» , wMffi am*- 

hOtrk, ^K7>*x7A^if) s 7S7^S 
*5>»&H) 4g©iHBW:*Whffll (xf hit 
hU9A, *xy»fcJ:tf*c>tt) , BMfcB&ihM CSBt 

;K vyxh-;K a Sift if) x -tr/Va-Xl Wf- 
/IWD-^, A^^v-^f-^tol/n-Xt h y 7 

^m^t^ (#yex;ly7;V3»;K *Utfx;I/ 
UnUKX *;v#*^krxA-*yT-aiO ft£©if 

y y;i/^-K, *°y **cpj&i>vmc tv^ftif o 

^N^^BSm ^4^7y^-7Alfti!0^ 

77X^-xftir^ffi7tSo 

coo2 6] immmmtcimmu, im^a 

l WU±<DWhM*MH%^Utm IT J:v\ 1#fc 
BB£t«t.OTttft</>^ It, S (I) 

cDfb^tj^O.OO 1-1 Ow/vl !?*L<H:0.0 

L<t±i-3i«; i b i-~smm&mt%£ tKt 
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[0 0 2 7] 



R)-3' -*S*?y^-;V l-7x-;|/-l, 2, 

u 



(7) #P?ff2 0 0 2- 1 0 4 9 6 8 

12 

[0 0 2 8] 



'J 9 A • 1 2 TjCfflfcfci tf£»*iin*. P 7 . 0 ten* 

ft: 



fb£HA 

yvsiTkSthy^A 
a^y-feyy 



8 0 m L teffcfc* A* *£f»?'J -fe y >£iD?t 

■cs^u y>«i7k*thy^' 1 27ka^ 
ft; 



3. Og 

1 2#»ftf 0. 1 g 

0. 9g 
It (pH ■ 7. 0) 
0. 00 5 g 
£ IQOmL 

[0 0 2 9] 

0. 1'g 

1 Zfflm 0. ! g 

2. 6g 
11 CpH 5. 0) 

0. 0 1 4 g 
0. 02 6 g 
£ lOOmL 
*/jD>tpH£5. OtlSL/to »J<&iU?L £1 

omLku mm'mbtc, 

[003 0] 



1 0 



ffltf h'J£A 

US? 

fifttby^i* 

lfi7j<|>) 8 0 m L K k H d^^d t!;l/pCf-;i/"fe;bo— 

ft. c^ftMb^A, fifctbysA, Mtby 

^in^pH^s. ofcilSILft, ' ffiBlTK&to*., £ii 

[0031] mm i w&mtm<o%A'rtn-}]> 

1 . mm 
mm k 

2. MHHt 

ffc£#|A(lot no. K9 0 5 9 9 0 5) 



40 



3. Og 

0. 0 5 g 

(pH 5. 0) 

0. lg 

0. 9g 

0. 005g 
£ lOOmL 

3. mm 

3mm, mi-5mm<ommU^m^LTc a U 
*59 5%0 2 -5%CO ! ©7i'&)!fX^aMLftKr e 
bs-Hens e 1 e i U$ (1 1 8mM NaCl, 

4. 7mM KC 1, i. 2mM CaCh, 1. 2 
mM KH*P0i, 1. 2mM Mg'SO., 2 5mM 

NaHCO*, 11. SmM-M/3-X, 37t, 
pH7. 4) ^SlftLftY^XS^tClSU 5 0- 

R14f«Lft 0 iR*saiteti*;l/^3-;^v\ 

;MtiDaWtfif &ffl«f (phasic 



13 

xmmmmm < t o n i cm) ^ntmm^ 
( i o"' m~3 x i o"* m) ^im^mm^mha 

M~l 0 M M) £ffi»&fc!?£«Wfc:&illlU 3X10 

"* MA;i//<3-;vo«*itaiS* l o o %fc uftWott 

til 0" 1 M*/M:i-/Mt<fct)JMI£it2U SfetjjB^ 
gL&^OlRiWS*l 0 0%fcUkfc*A (io" 8 M 10 
~ l 0'*M) ^ffiilSJ: 5 HH&Mffl LfcNfOJUaiK 
09 5 C t T'H« Lfto 
[0 0 3 2] ISI^H 

{t^hmmm^tzmmm i \^Ltc 0 wmt 3 

x i o H -MAWa-;Vfci:9±USiBaifa£i 0 0% 

if^ttftffili 1 0"' M~3 x l MA;V/^n-;bK 
JcD«aftfcMfclKlfiU fc^ftAlil 0" 6 MW±OS 20 

a i red-t-tes t, * ; p<0. 05, **;* 

(mm) 



(8) #12 0 0 2- 1 0 4 9 6 8 
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* p<0. 0 1), ffc^A&l o :< MT?S*;WO-;V 

1 5 fta* a oBmn^ttmm z ^ i rc B m 

t±io H M*;w^3-;vti!)it;siRiassi 00% 
fcbfciM»£, »{ifc£*A©Ebnlfi^ 

t. ftfttt¥«±«*^S (n = 5) TSfot* 

- s , 



Att 1 0" a MJK±0«ST?*;W^-;W::«tS«flHttilSl 
ft&WStfilfJLfe (SMS t u d e n t ' s t - t 
est, * * p < 0. 0 1). ULk©IBS.i: CK \t%% 

[00 3 3] MWJ 2 S^BJLS t&isfttJS 

1. mm 

2. MiM 

ft^A?§laWTt^tSgl]%ffl^T0. 0 3»«ttf 
0. 1%£&5£5SSU Sttfcffiffllfco 



0, 5%hne*5 K&JctfO. 5%S^7x-b7U 
3. 

»(C0. 'lSfc&O. 0 3 %<Dfb-&ftAJM£ 1 IS 1 0 
0 fi Lf O 1 ^HUSH? 3 B^ffibfc. Sfc, ^©1^5 
©JtBIEC^KyVP, 5 0^tL^lHl^iiLfc e 

2) mas : ««at^, ft^A^^assii 

l@@iM|3 0, 6 0*5^1. 5 0 *fc, =FU 
^P*«{^SgS5, 1 5, 2 5, 4 0, 5 5, 7 
0, 8 5, 1 1 5&±tfl 4 5£fc, 7*J>*Jfo/#X* 
ffl^TilLMflttfe 40 
[0 0 3 4] 3£$ft$ 

0. 0 3feJ;t/0. 1 %lbl=rfeA$Mg©i?L&fc&. 

P^£9©lW®^Tc &{Ifcm±«PM 
(n = 3) TSfef. 0. 0 3%fe*tf0. I %ffc£» 
A £Hff £ 5 F y > P ^IIPC^IIIitelWtDiifLWW 
fiti, #4 5. 2 6, 5. 19, 6. 0 8mnn?&t> 
fe. 0. l %©ffc£feAM¥©l[S@0gt3 0, 6 
OfcAtn SOftOttflfiK^ttftiS. 6 9, 5. 8 
SfcitfS. 9 9mmT&ofc e 0. 0 3%ffc&ftAj5 50 



0. 1 g 
0- 9g 
®KpH 7) 
£l OOmL 

ti'*n^*l5. 8 4, 5. 

Ky>P,£llSMl$5, 1 5, 2 5, 4 0, 



6oeitf i so^cDULi 

7 2*Ji;D*'6. 2 6mmt^ 
5 5, 



7 0, 8 5, 1 1 5fej: If 1 4 StflDltFl&fi* tl¥n 
7.5 8,8.1 7, 8.4 5, 8.8 4, 8. 9 2, 
8. 9 3, 9. 0 0, 9. 0 BfeJctf 8. 8 5mmT*^ 

*> ^ (b-&«j a jssiBfc jt^t s f u > p jsiasti i 

[0 0 3 5] 

(i) t^n^^^^y^yi^ft^ffli^c^icj: 
[iiosi^iaffl 

m i ] mm i tfctf s^u-^sttffifctettaA 

CH2] ftUjMfOite^s^^^ttttfflfctetts* 

[03] 



[0 1] 




2 - 



0 L I 1 i 1 L. I 

0 30 GO 96 120 ISO 

£l»f*<DI*!S5(fl-} 

CIS ifr&%!A 
-o- 0.03* ff&SjA 
SPJl/P 
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